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HHOACHUTEJBHAA 3AIIMCKA

Pabouas nporpamma no xumuu B 11 kinacce coctaBieHa Ha OCHOBaHUH

1 denepanbHblii rocyqapCcTBEHHbIN 00pa30BaTENbHBINA CTAHJAPT CPEHEro 00IIEero 0opa3oBaHus
(®I'OC COO), yrBepKaeHHBII

[Tpuxazom Munucrepcrsa npocseuieHus Poccuiickoit @enepaunn ot 12.08.2022 Ne 732 «O BHece-
HUM U3MEHEHHH B (eiepabHbIi rocy1apcTBEHHBIH 00pa3oBaTeIbHBIN CTAaHAAPT CPEIHETO OOIIETOo
o0pa3oBaHus, YTBEP)KICHHBIH MprkazoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit Dene-
patuu ot 17 mast 2012r.Ne413» (3apeructpuposan 12.09.2022 Ne 70034)

@DenepalibHbII rOCYIapCTBEHHBII 00pa3oBaTeIbHbIN CTAaHIAPT OCHOBHOTO OOIIET0 00pa3oBaHus
(®roC 000), yreepxaennsiit [Ipukazom MunuctepcrBa npocsenienust Poccuiickoit denepanuu
ot 31.05.2021 N 287 (pen. ot 18.07.2022) "O06 yrBepxkaeHnu (penepaabHOro rocyapcTBEHHOTO 00-
pa3oBaTeNbHOrO CTaHIapTa OCHOBHOTO 0011ero oopa3oBanus” (3apeructpupoBano B Muntocre Poc-
cum 05.07.2021 N 64101)

®denepalibHBIN rOCYIapCTBEHHBIN 00pa30BaTeIbHBIN CTAHIAPT HAYAIILHOTO 00IIIero o0pa3oBaHuUs
(DT OC O00), yrBepxaeHusiii [Ipukazom MunucrepcTBa nmpocsetienus Poccuiickoit denepanun
ot 31.05.2021 Ne 286

"O06 yTBepkaeHUH (eepalbHOr0 TOCYJapCTBEHHOT0 00pa30BaTebHOTO CTaHAapTa HauaabHOro 00-
niero oopazoBaHus"

(3apeructpuposan 05.07.2021 Ne 64100)

2 TpeboBanus obpazosarenbHoil mporpammsel OOO MKOY COII n. Buuésmuna.

3 IIporpammel no xumuu ais 10-11 knaccoB oOuieo6pazoBarenbHbIx yupexaenuil/ O.C.I"a0pu-
ensiHa, M.: [Ipoda, 2019.

HEJIN U 3AJAYU TPEITIOJJABAHUA XUMHUHU

OO0mme nenu nMpenogaBaHusi XMMHU Ha 0230BOM yPOBHE B CTapIIei HIKoJIe:

o OcBoeHME 3HAaHMHM O POJIM XMMHUH B CO3/IaHUU IIEJIOCTHOM €CTECTBEHHOHAYyYHOW KapTUHBI
MHUpa, BAKHEHIINX XUMUYECKUX TEOPHUSX, MOHATHIX, 3aKOHAX.

. OBnazieHne yMEHUSAMHU MIPUMEHATh MOTyYSHHbIE 3HAHUS 7151 OOBSICHEHUS PA3IMYHBIX XUMH-
YECKHUX MPOLIECCOB U CBOMCTB BEIIECTB ; O BKJIAJI€ XMMHUH B Pa3BUTUE COBPEMEHHBIX TEXHOJIOTHUH.

. Pa3BuTHe mo3HaBaTeIbHBIX HHTEPECOB U MHTEIJUIEKTYaIbHBIX CIIOCOOHOCTEN, YMEHUN camo-
CTOSATEIBHOTO MOJIyYE€HUS 3HAHUN U3 PA3INYHBIX HCTOUHHUKOB.

. Bocnuranue yoekI€HHOCTH B MO3UTUBHON POJIM XUMHUH B KM3HH COBPEMEHHOTO OOIECTBA,
HE00XOAMMOCTH XUMHUYECKU TPAMOTHOTO OTHOLIEHUS K CBOEMY 3JJ0POBBIO U OKpYXaroIleH cperie.
J [IpuMeHeHne MOTYYEHHBIX 3HAHUA U YMEHH Ui 6€30MacHOTr0 MCIIOJIb30BaHMsI BEUIECTB U

MaTCpHraoB B 6LITy, CEIbCKOM XO035MCTBE U Ha MMPOU3BOACTBEC, PCIICHUS ITPAKTHUYCCKUX 3a/1a4 B I10-



BCEHEBHOW JKU3HU, MPEAYIPEKICHUS SIBICHHUM, HAHOCSIINUX BPEJ 3J0POBbIO YEIOBEKA U OKpYXkKa-
IOLIEN cpene.
esn u 3a1aum, pemiaeMble NMPHU peaau3anun padodeil MporpaMMsbl 1o NMpeaMeTy:

. WuTerpanus 3HaHU IO HEOPTaHUYECKOW U OPraHUYECKON XUMHHU C IIETbI0 (POPMHUPOBAHUS Y
Y4YaIUXCs LEIOCTHON XMMUYECKOM KapTUHBI MUpa

o Pa3BuTre noHMMaHNs MaTepUAIbHOCTH U II0O3HABAEMOCTH €IMHOTO MUPA BEILECTB

o Pa3BuTrie MOHMMaHMs pOJIU U MECTa XUMHUHU B CUCTEME HayK O IIPUPOJE

o ®opmupoBaHue y 00y4yarolUXcsl yMEHUS BUJIETh U IOHUMATh LIEHHOCTh 00pa30BaHus, 3Ha-

YUMOCTh XMMHUYECKOTO 3HAHUS JJISl KaXKJA0Tr0 YeJI0OBeKa HE3aBUCUMO OT €ro NMpoQecCuOHaNbHOM Jie-
SITEJIbHOCTH;

. Pa3Butne ymenuit popmynupoBaTh 1 060CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

. [IproGperenne 00y4arOMKUMUCS ONBITa PAa3HOOOPA3HON J1eATEIbHOCTH, TO3HAHUS U CaMOTIO-
3HaHUS; KIIFOUEBBIX HABBIKOB( KJIFOUEBBIX KOMIIETEHTHOCTEH ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE
JUISL pa3JTUYHBIX BUJIOB JAEATEILHOCTHU: PEIICHUS POOJIeM, IPUHATHS PELIeHU, TOUCKa, aHaIu3a U
00paboTKu MHPOPMAITUU, KOMMYHUKATUBHBIX HABBIKOB.

[TporpamMmMa opreHTUPOBaHA Ha MCIIOJIB30BaHUE YU4EOHO-METOJMUECKOTO KOMIIEKTA!

1. I'abpuensan, O. C. Xumus. 11 kmacc. bazoseiii yposens : yaeouuk / O. C. T'abpuensa. — M. : JIpoda,
2014.

2. I'abpuensn, O. C. Xumus. 11 k. : pabogast Tetpans k yaeoHuky O. C. ['abpuensna «Xumus. 11
knacc. bazossiit ypoens» / O. C. 'abpuensn, A. B. SmykoBa. — M. : [Ipocda, 2014.

3. Tabpuenan, O. C. Xumua. 11 k. : meron.nocodue k yaeonuky O. C. I'abpuensna «Xumus. 11
kinacc. bazossiit yposens» / O. C. I'abpuensn, C. A. Cnankos. — M. : JIpoda, 2014.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITPEJIMETA
ITporpamma no xumuu 6azoBoro ypoBHs /i 11-ro kiiacca — noruueckoe npo10JKeHNe Kypca OCHOB-
HOM IIKOJIBI 10 XUMUU 8 — 9 Kiacca, 6a30BOro Kypca opranndeckoit xumuu 10-ro kiacca, Ho3ToMy
OHa pa3paboTaHa ¢ OMOpOM Ha 3HAHUA, MONydeHHBbIE B 8-9 kiaccax. OCHOBHBIE MOHSTHS, TEOPUH,
3aKOHBI XUMHH M3Yy4al0TCs BHOBb, HO Ha 0oJjiee CI0)KHOM ypoBHe. TakuM oOpa3oM obecrieunBaeTcs
IIPEEMCTBEHHOCTh MEXIY OCHOBHOM U cTapileil CTyneHsIMU 00y4eHusl.

MECTO YYEBHOTI'O IIPEJIMETA B YYEBHOM IIVIAHE

B cootBerctBun ¢ yuebnsiM mianom I'BOY COIIl Ne250 r. Caukr-IlerepOypra kypc «Xu-

musi» B 11 knacce usyqaercs 1 gac B Henento. [Ipn HOpMaTHUBHOM MPOJIOHKUTENBHOCTH Y4EOHOTO
roja 34 Henenu Ha MPOXOXKACHUE IPOrPaMMHOTO MaTepuaia OTBOJUTCS 34 4acoB B rOJI.

YuyeOHO — TeMaTHUYECKHH IJIaH

Ne Tema Komnuectso B ToM yucne
4acoB Kontponsnsie | [Ipaktuyeckue u nabopa-
paboThI TOpHBIE pabOTHI
1 | [lepuonnyeckuii 3aKOH 3

H CTPOCHHEC aTOMa

2 CtpoeHue BemecTra 7 5
3 | DnexrpoauTHYeCKas 6 1 5
JIACCOLHAIAS
4 | XuMUYECKUE PeaKIIhH. 15 1 6
BemectBa

5 | UroroBoe moBTOpEHME 3 2




L] Hroro \ 34 \ 2 \ 18 |

JIMHHOCTHBIE, IIPEJMETHBIE U METAIIPE/IMETHBIE PE3YJIbTATbI
OCBOEHUSA KYPCA

I/I3yquHe XUMHWU B CTapmeﬁ IIKOJIC Ja€T BO3BMOXKHOCTb NIOCTHYb CIICAYIOIIHX PC3YJIbTATOB B HAIIPpAaB-
JICHUHU JIMYHOCTHOI'O pa3BUTHA:

1.

2.

BOCIIUTAaHHE POCCHMCKON Tpa)KTaHCKOW WICHTUYHOCTU: MATPUOTU3MA, JIIOOBH U YBAKEHHIO K
OreuecTBy, 4UyBCTBA F'OPJIOCTH 32 CBOXO PonMHY, 32 pOCCUNCKYIO XMMUYECKYIO HAYKY;
(dbopmMHpoOBaHUE IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pas-
BUTHUS HAYKH M OOLIECTBEHHOW MPAKTHUKH, a TAKXKE COLIUATILHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U
JyXOBHOMY MHOT0O00pa3HI0 COBPEMEHHOTO MUPA;

dbopMupOBaHUE OTBETCTBEHHOI'O OTHOUICHHS K YUE€HUIO, TOTOBHOCTH U CIIOCOOHOCTH K caMopas-
BUTHIO U CAaMOOOPA30BAHHIO HA OCHOBE MOTUBAIIMU K O0YUYEHUIO ¥ MO3HAHUIO, BBIOOPY TPODUIIB-
HOro 00pa3oBaHUsl Ha OCHOBE MH(OPMALIUU O CYIIECTBYIOUIMX MPOo(deccusix U TUYHbIX Ipodec-
CHUOHAJIbHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHUIO WHJIMBUIYaJbHOM 00pa3oBaTeNIbHOMN
TPACKTOPHUH C YUYETOM YCTOMYMBBIX TO3HABATEIbHBIX HHTEPECOB;

(dopMUpOBaHNE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00pa30BaTENIbHOM, OOIIIECTBEHHO 110JI1E3-
HOM, yueOHO-UCCIIeIOBATENBCKOM, TBOPUECKOHN U IPYTHX BUAX JIESATEIbHOCTH;

(dopMupOBaHKE MOHUMAaHMSI LIEHHOCTH 3JJ0POBOIr0 U 6€30MacHOro 00pasa KU3HU; YCBOCHHUE Ipa-
BUJI MHIUBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30MaCHOT0 MOBEJACHUS B UPE3BbIUAHHBIX CUTYAIUSX,
YIPOKAOUIUX KU3HU U 3J0POBBIO JIFOAEH;

dbopMupoBaHUe MO3HABATEIHHON U MHPOPMAITMOHHOM KyJIbTYpbI, B TOM YHCIIE Pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOW pabOThl ¢ y4eOHBIMU MTOCOOMSIMH, KHUTAMH, JOCTYITHBIMH WHCTPYMEHTAMHU H
TEXHUYECKUMHU CPeJICTBAaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

(GopMHUpPOBAaHHE OCHOB 3KOJOTMYECKOIO0 CO3HAHMsSI HAa OCHOBE NPU3HAHUS LIEHHOCTH JKHU3HHU BO
BCeX €€ MPOSIBICHUSIX U HEOOXOIUMOCTH OTBETCTBEHHOT'0, OEPEXKHOr0 OTHOIIEHUS K OKpYKaro-
men cpene;

pa3sBUTHE TOTOBHOCTHU K PEIIEHUIO TBOPYECKHX 3a/1a4, YMEHUS HaXOJUTh aJIeKBaTHbIE CIIOCOObI
MOBE/ICHNS U B3aUMO/JICHCTBUS C IapTHEPaMH BO BpeMsi y4eOHON U BHEYYEOHOMN IeATEeNbHOCTH,
CIOCOOHOCTH OLIEHUBATh NMPOOJIEMHBIE CUTYAllMH U ONIEpaTMBHO NPUHUMATh OTBETCTBEHHBIE pe-
LIEHUS B PA3JIMYHBIX NMPOIYKTUBHBIX BHJAX NEATEIBHOCTH (yuyeOHasi MOMCKOBO-HUCCIIEI0BATENb-
CKasl, KITyOHasi, MPOEeKTHasl, KpYy>KKOBasi U T. TI. )

MeTanpeaMeTHbIMH Pe3yJIbTaTaMHi OCBOCHHSI OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHus SBISIOTCSA:

1.

2.

OBJIA/ICHUE HABBIKAMH CAMOCTOSITEIIHHOTO IPUOOPETEHHSI HOBBIX 3HAHWUHN, OpTraHU3aIy yaeOHOM
NeSITeIbHOCTH, TIOUCKA CPEJICTB €€ OCYILEeCTBICHUS;

yYMEHHUE TUTaHUPOBATh ITyTH JTOCTHKECHUS IeJIell Ha OCHOBE CAMOCTOSITETIHHOTO aHAIIM3a YCIOBUN
U CPEJICTB UX JOCTHKEHUS, BBIIEIATh albTEPHATUBHBIE CIIOCOOBI JOCTHKEHHS LI U BBIOMPATh
Haubosee 3(pPEeKTUBHBIN CIIOCOO, OCYLIECTBIATh MO3HABATEIbHYIO pe(dIeKCHI0O B OTHOILIEHUU
JIeMCTBUH 1O pelIeHUI0 YIeOHBIX U TO3HABATENbHBIX 3a/1a4;

yYMEHHUE TIOHUMATh POOJIeMYy, CTaBUTh BOIIPOCHI, BRIIBUTATh THITOTE3Y, 1aBaTh OMPEIeIICHHUE MO-
HATHSIM, KJIacCU(UIMPOBATE, CTPYKTYPHUPOBATh MaTepHall, IPOBOANUTh SKCIIEPUMEHTHI, apryMeH-
TUPOBATh COOCTBEHHYIO TTO3UITUIO, (POPMYITHUPOBATH BEIBOJIBI U 3AKITFOUCHHS,

YMEHHE COOTHOCUTH CBOM JECUCTBHS C IIAHUPYEMBIMU pPE3yJIbTaTaMH, OCYILECTBIIATH KOHTPOJIb
CBOEH JIeSITETHHOCTH B IIPOIIECCE TOCTHIKEHUS PE3yIIbTaTa, OMPEIeIIATh CIIOCOOBI ISHCTBUH B paM-
Kax MPeAJIOKEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JEHUCTBHS B COOTBETCTBUH C
M3MEHSIOIIEHCS CUTYyalluei;



10.
11.

12.

dbopMupoOBaHUE U Pa3BUTUE KOMIIETEHTHOCTHU B 00JaCTH UCTIOJIb30BaHUSI HHCTPYMEHTOB U TEXHU-
YECKUX CPEICTB MHPOPMALMOHHBIX TEXHOJIOTUN (KOMIIBIOTEPOB M MIPOrPAMMHOTO 00ECIIeUeHus)
KaK MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHsI KOMMYHUKATUBHBIX M MO3HABATEJIbHBIX YHUBEPCAJb-
HBIX y4eOHBIX JCHCTBHIA,

YMEHHE CO3/1aBaTh, IPUMEHATH U MPeoOPa30BhIBATH 3HAKU M CUMBOJIBI, MOJICJIA U CXEMBI JIJIS pe-
HIeHUs! Y4eOHBIX U TTO3HABATENILHBIX 3a/1a4;

yYMEHHE U3BJIEKaTh HH(OPMALIMIO U3 PA3IMYHBIX UCTOYHUKOB (BKIIIOYAs CPECTBA MACCOBOW HH-
dopmanuy, KOMIAKT-IUCKKA y4eOHOro Ha3Ha4yeHus, pecypcbl MHTepHeTa), cCBOOOIHO IMOJIB30-
BaThCs CIIPABOYHOM JIMTEPATYPOIl, B TOM YKCIIE U Ha JIEKTPOHHBIX HOCUTEIIAX, COOII0AaTh HOPMBbI
nH($OPMaLlMOHHON N30UPaTEIbHOCTH, 3TUKH;

yMEHHUE Ha MPAKTUKE MOJIb30BaTbCs OCHOBHBIMU JIOTHYECKHMHU MIPHEMaMH, METOIaMH HalIro 1e-
HUS, MOJICJIUPOBAHUSI, 00BSICHEHUS, pELIeHHs] TPOOJIeM, TPOrHO3ZUPOBAHUS U IP.;

YMEHHUE OPTaHU30BBIBATH CBOIO )KU3Hb B COOTBETCTBUH C MPEACTABICHUSIMH O 30POBOM 0Opasze
JKU3HU, IPaBax U 00S3aHHOCTSIX IPAXKIAHUHA, IEHHOCTAX OBITHS, KYyJIbTYPhl U COIIMAILHOTO B3a-
AMOJICHCTBHS,

YMEHHE BBITIOJHATH MIO3HABATENbHBIC U TPAKTUYECKHUE 3a/IaHUs, B TOM YHCIIE IPOCKTHBHIE;
YMEHHUE CaMOCTOSTEIIBHO ¥ apTYMEHTUPOBAHHO OIICHUBAThH CBOM JICHCTBHSI M ICHCTBHSI OJTHOKJIAC-
CHUKOB, COJIEP>KaTeIbHO 000CHOBBIBAs MIPABUIIBHOCTH WM OIMIMOOYHOCTH pe3yNbTara U crocoda
JIeMCTBUS, aJIeKBATHO OICHUBATH OOBEKTUBHYIO TPYAHOCTH KaKk Mepy (PaKTHUECKOTO WM Mpe-
MOJIaraeMOTr0 pacxojia PeCypcoB Ha pelIeHHe 3a7a4i, a TAK)KE CBOM BO3MOKHOCTHU B JIOCTHIKEHUU
LEJIA OIPEAETIEHHON CII0KHOCTH;

yMeHHe padoTath B rpymnie — 3QpPeKTUBHO COTPYIHUYATH U B3aUMOJACHCTBOBATH HA OCHOBE KO-
OpAMHAINH PA3TNYHBIX O3HUIIUHN ITPH BEIPAOOTKE OOIIETO PEIICHNUs! B COBMECTHOM I€ATEIIEHOCTH;
CIIylIaTh mapTHepa, GOpMyIUpOBaTh U apryMEHTUPOBAThH CBOE MHEHHUE, KOPPEKTHO OTCTAMBATh
CBOIO IIO3UIIMIO M KOOPJMHUPOBATH €€ C MO3ULIMU TAPTHEPOB, B TOM YUCIIE B CUTYallUU CTOJIKHO-
BEHUSI HHTEPECOB; MPOAYKTUBHO pa3peniaTb KOH(PIUKTHI HA OCHOBE yueTa HHTEPECOB U MO3UIUI
BCEX €r0 YYaCTHHKOB, TIOMCKA M OIICHKH aTbTEPHATUBHBIX CIIOCOOOB pa3penieHus KOHPIUKTOB.

IIpenmeTHbIMuU pe3yJibTaTamu ocBoeHHsI OCHOBHOM 00pa30BaTENbHON MPOTpaMMbl OCHOBHOTO 00-
ero oOpa3oBaHUs SBISIOTCS:

1.

dbopMupoBaHUe NTEPBOHAYATLHBIX CUCTEMATU3UPOBAHHBIX MPECTABICHUH O BEUIECTBAX, UX Ipe-
BpaIICHUSAX U MPAKTUUECKOM MPUMEHEHUH; OBJIQICHUE TTOHATUWHBIM anmapatoM U CUMBOJIAYE-
CKHUM SI3BIKOM XHUMHH;

O0CO3HaHWE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHUYECKOM HAayKH Kak 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUUYECKHUX MTPEBPAILICHUI OPraHUYECKUX U HEOPraHMYECKUX BEIIECTB KaK OC-
HOBBI MHOTHUX SIBJICHUN )KUBOW Y HEKUBOW MPUPOIBI; YIITyOJIeHUE TPEICTABICHUM O MaTepralb-
HOM €IMHCTBE MUPa;

OBJIQJICHHE OCHOBAMH XUMHYECKON IPaMOTHOCTH: CITOCOOHOCTBIO aHAIM3UPOBATh U OOHEKTUBHO
OIICHUBATh )KMU3HEHHBIE CUTYallUH, CBSI3aHHBIE C XUMHUEH, HaBBIKaMH 0€30MacHOTO 0OpaIIeHus C
BEII[ECTBAMH, UCIIOJIb3yEMbIMHU B IOBCETHEBHOM JKU3HU; YMEHUEM aHAJIM3UPOBAThH U IJIAHUPOBATh
IKOJIOTHUYECKU OE30IMacHOE MOBEACHHE B LIESX COSPEkKEHHS 3J0POBhs U OKPYKAIOIEH cpebl;
dbopMHpOBaHNE YMEHHUM YCTAaHABIMBATH CBSI3M MEXIY PEAbHO HAOIIOJAEMbIMU XUMUYECKUMU
SIBIICHUSIMU U TIPOIIECCAMU, TIPOUCXOISIIIIMMU B MUKPOMUPE, OOBACHATH TPUUYUHBI MHOTOOOPa3Ms
BEIIIECTB, 3aBHCHMOCTh WX CBOWCTB OT COCTaBa M CTPOCHMSI, a TAK)KE 3aBUCUMOCThH MPUMEHEHUS
BCIIESCTB OT UX CBOICTB;

MpUOOPETEHUS OTBITa UCTIOJI30BAHUS PA3IMYHBIX METOJIOB N3YUYEHUS BEIIECTB; HAOIIOCHUS 3a
WX MPEBPALICHUSIMU MIPU MPOBEACHUU HECIOKHBIX XMMHUUYECKUX SKCIIEPUMEHTOB C MCIOJIb30Ba-
HUEM J1abopaTOPHOTO 000PYIOBAHUS U IPHOOPOB;

YMEHHUE OKa3bIBATh MEPBYIO MOMOIIIb PY OTPABIIEHUSX, 0’KOTAX U IPYTUX TpaBMaX, CBSI3aHHBIX C
BEIIIECTBAMH H JTAOOPATOPHBIM 000PY/I0BAaHUEM;



7. OBIIaZICHWE TIpUEMaMHU PadOTHI ¢ HHPOPMAIMEH XUMUYECKOTO COACPIKaHUs, MPEICTABICHHON B
pasHoii ¢opme (B BHIE TekcTa, GopMyd, rpaduKoB, TAOMUYHBIX JAaHHBIX, cXeM, (poTorpaduii u
zp.)

8. cozngaHue OCHOBBI [UIs (HOPMHUPOBAHHUS MHTEPECA K PACIIUPEHHIO U YTITYOJICHUIO XUMHUUECKHX 3Ha-
HUI U BbIOOpa XUMHH KaK MPOQWIBHOTO MpeaMeTa Mpu Nepexoie Ha CTYNEHb CPEIHEero (IoJi-
HOT0) 00111eT0 00pa3oBaHMsl, a B JAIBHEUINIEM U B KadecTBe chephl cBoe MpodhecCHOHATBHOM Jie-
STEIBHOCTH;

9. ¢opmupoBaHHE NPEICTABICHUIN O 3HAUCHNH XMMUYECKOW HAYKU B PEIICHUH COBPEMEHHBIX KO-
JIOTHYECKUX MPOOJIEM, B TOM YHCIIE B MPEAOTBPAIICHUU TEXHOTCHHBIX M YKOJIOTUYCCKHX KaTa-

ctpod.

COJAEP)KAHUE KYPCA XUMHMU B 11 KJIACCE
Tema 1. Ilepuoanyecknii 3aK0H M CTPOEHHE aTOMA

Cmpoenue amoma. ATOMCIIO0XHas 4aCTHLA. SIIpo aTroma: IPOTOHBI U HEUTPOHBL. M30TOMNBL. DI1ek-
TPOHBIL. DJIEKTPOHHAsE 000JI04YKa. DHEpreTHYecKuil ypoBenb. Opouranu: S u p, d-opb6umanu. Pacnpe-
JIEJIEHNE JIEKTPOHOB 10 IHEPTE€TUYECKUM YPOBHSAM U OpOUTAIISAM. DIIEKTPOHHBIE KOH(UTYpalluy aTo-
MOB XMMHUYECKUX JIEMEHTOB. BajleHTHBIE BO3MOKHOCTH aTOMOB XUMUYECKUX JIEMEHTOB.

Ilepuoouueckuii 3axon u cmpoenue amoma. CoBpeMeHHOE MOHATHE XUMHUECKOro snemeHTa. Co-
BpeMeHHast (OpPMYIHMpOBKAa MEPUOAWYECKOrO 3aKkoHa. [IpuymHa NEPUONUYHOCTH B W3MEHEHHHU
CBOWCTB XMMHUYECKUX 31€MEHTOB. OCOOEHHOCTH 3aOIHEHUS SHEPreTUUECKUX YPOBHEH B 3JIEKTPOH-
HBIX 000JI0YKaX aTOMOB TEPEXOIHBIX 3JIEMEHTOB. DIIEKTPOHHBIC CEMECTBA FIIEMEHTOB: S- U p-dJe-
Mmenmeot, d- u f-anemenmor.

Omxpwimue J{. U. Menoeneesvim Ilepuoouueckoeo 3axona. BaxxHelye NOHATHS XUMHU: aTOM,
OTHOCHUTEIIbHAsl aTOMHas U MoJekysipHas maccbl. Otkpeitue [1. 1. Menaeneesbim [lepuoanyeckoro
3akoHa. [lepuonnyecknii 3akoH B popmynuporke . 1. Menneneesa.

Ilepuoouueckasn cucmema /. U. Menoeneesa. Ilepuoanueckas cucrema J[. 1. MenaeneeBa kak
rpaduueckoe oToOpakeHHe NMEePUOJUYECKOro 3aKoHa. Pa3nuuHble BapuaHThl MEPUOJUYECKON CH-
cremsl. [lepronb! ¥ rpynnel. 3Hau€HUE IEPUOINIECKOTO 3aKOHA U IEPUOANUYECKON CUCTEMBI.

Jemoncrpanuu. Pazmuunsie popmsl [lepuoanueckoit cucremst J. V1. Menneneesa.

Tema 2. CTpoeHue BelecTBa

Kosanenmnasa xumuueckas cesa3v. IloHATHE O KOBaJeHTHOM cBsi3u. OOILast 3J€KTpOHHAs Mapa.
KpaTHOCTh KOBaJIEHTHOM CBS3H. DJIEKTPOOTPULIATENbHOCTh. KOBaneHTHas mosispHas U KOBaJIEeHTHas
HEenoJsipHas Xumuueckue cBsizu. OOMEHHBIH U TOHOPHO-aKIIETITOPHBIM MEXaHU3MBbI 00pa30BaHUS KO-
BaJICHTHOM CBA3U. BeliecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSL. 3aKOH ITOCTOSIHCTBA CO-
CTaBa JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHSI.

Honnas xumuueckas césa3o. KaTnoHbl 1 aHMOHBL. MloHHAas cBsI3b U ee cBoicTBa. loHHAas CBS3b Kak
KpalHHUM Cilydall KOBAJICHTHOM IOJIIPHOM CBA3U.

Memannuueckaa xumuyeckas céa3wb. O01mue Gpu3nuecKue cBoiicTBa MeTayuioB. CIuIaBbl.

Booopoonas xumuueckas cesa3v. BomopoiHas CBsI3b Kak 0COOBIH clrydaid MEXXMOJIEKYIISIPHOTO B3a-
uMoJieicTBUSA. MexaHu3M ee 00pa30BaHUs U BIMSHUE HA CBOICTBA BEIIECTB (Ha MPUMEPE BOJIBI).

Aepecamuvie cocmosinus eewecmaa. 1'a3pl. 3akoH ABoraapo it Ta30B. MoJsIpHBIi 00BeM ra3o-
o0pa3HbIX BemlecTB (pH H. y.). JKUIKOCTH.



Tunwr kpucmanauueckux pewemox. Kpucrannuueckas pemerka. MIoHHble, METaJUIMUECKUE, ATOM-
HbIE ¥ MOJICKYJISIPHbIE KPUCTAJUIMYECKHUE PELIETKU. AJIOTponHs. AMOp¢HBIE BELIECTBA.

Yucmoie sewgecmea u cmecu. CMeCu U XUMUYECKHE COSIMHEHMs. | OMOreHHbIE U TeTepOTeHHbIE
cmecu. MaccoBasi u o0beMHasi A0JIM KOMIIOHEHTOB B cMecH. MaccoBasi f0js npumeceil. Perienue
3a/1a4 Ha MacCOBYIO JIOJIIO IPUMECEH.

Hucnepchvle cucmemsi. Tlonsitue aucnepcHoit cucremsl. JlucnepcHas (asza u qucnepcHoHHas
cpena. Kimaccuduxaims nucrnepcHbIX CUCTEM.

JemMoHcTpanuu. MoJenb KpUCTaJUIMYECKOM peleTky xiaopuaa Hatpus. O0pasibl MUHEPATIOB C
MOHHOM KPUCTAITMYECKON PEIIETKON: KalblUTa, ranuta. Moaean KpUCTATHYECKUX PEHIETOK «CY-
X0ro npaay (Wi hoxaa), anMasa, rpadura (v kBapia). Mojenbs MOJsIpHOTO o0bema razoB. Tpu ar-
pEraTHbIX COCTOSTHUS BOJIBI.

JlaGopaTtopHble onbIThl. 1. OnpeaeneHrne CBOMCTB HEKOTOPHIX BEIIECTB HAa OCHOBE THUIIA KPH-
CTaJTTM4ecKOH perieTku. 2. O3HaKOMIIEHHE C KOJUIEKIIMEH OJTMMEPOB, IJIaCTMAcC U BOJIOKOH U U3Jie-
it u3 HuX. 3. JKecTkocThb BOJIbl. Y CTpaHEHHUE KECTKOCTU BOIbl. 4. O3HaKOMIIEHHE C MUHEPAJIbHBIMU
BolaMU. 5. O3HAKOMJIEHHUE C JUCIIEPCHBIMU CUCTEMAaMH.

Tema 3. DJIeKTPOJIUTHYECKAS TUCCONUAUSA

Pacmeopwi. PacTBOpBI Kak TOMOT€HHbBIE CUCTEMBI, COCTOSIIINE U3 YACTHI] PACTBOPUTEISI, PACTBO-
PEHHOTr0 BEIIECTBa M NPOAYKTOB UX B3auMoJieHcTBUS. MaccoBas 10sl paCTBOPEHHOI'O BEILLECTBA.
Turel pacTBOpOB.

Teopus snekmponrumudeckotl ouccoyuayuu. IAEKTPOIUTH U HEINEKTPOIUThI. CTENeHb IeKTPO-
auTHYecKkon aucconuanuu. CuiabHbIe U cIadble SJEKTPOIUTHI. Y paBHEHUS SJEKTPOIUTHUECKOM uc-
COLIMALINN.

Kucnomul B cBeTE TEOPUM IIEKTPOTUTHYECKON nuccoruanuu. OO1re CBOMCTBAa HEOPTaHUUECKUX
Y OPTaHUYECKUX KHUCIIOT. Y CIIOBUSI TEUEHUS PEAKIUI MEKIY MIEKTPOJIUTAMU 10 KOHIA.

Ochosanus B CBETE€ TEOPUHU SJIEKTPOJUTHUYECKON IUCCOLMAIMM, UX KJIacCUpUKaIMsg U oOlue
CBOMCTBA.

Conu B CBETE TEOPUU IICKTPOITUTHIECKOMN TUCCOIUAIINH, UX KITacCU(UKAIUS U OOIIHE CBOWCTBA.
DNEKTPOXUMHUYECKUH PsiJi HAPSDKEHUH METAJUIOB M €0 HCIIOJIB30BAHUE NIl XapaKTEPUCTUKHU BOC-
CTaHOBMUTEJIBbHBIX CBOWCTB METAJIJIOB.

Tuoponus. Ciydaau runponusa conieid. Peakuus cpenst (pH) B pacTBopax rupoau3yrOnuxcs co-
Jen.

JemoncTpanuu. McnbslTaHue pacTBOPOB 3JIEKTPOJIUTOB U HEAIEKTPOJIMTOB Ha ITPEIMET TUCCOLIU-
aluu. 3aBUCUMOCTb CTETIEHH JIEKTPOIUTUYECKON TUCCOIUAIMN YKCYCHOM KUCIOTHI OT pa30aBieHUs
pactBopa. [Ipumepsl peakunii HOHHOrO OOMeHa, UAYIIMX C 00pa30BaHUEM OCaJKa, ra3a WA BOJBI.
XHUMHYeCKHE CBOMICTBA KUCIIOT: BSaI/IMO)IeI\/'ICTBI/Ie C MEeTa1l1TaM, OCHOBHBIMHU U aM(l)OTepHBIMI/I OKCH-
JlaMH, OCHOBaHMAMH (ILleIOYaMH M HEPacTBOPUMBIMHU B BOJIE), coJIIMU. B3aumopeiicTBue a30THOM
KHCJIOTBI C MEJIBIO.

JlaboparopHsbie onbIThl. 6. O3HaKOMIIEHHE C KOJUIEKIMEeN KucioT. 7. [lomydeHne u cBoiicTBa
HEpPacTBOPHUMBIX OCHOBaHUH. 8. O3HaKOMIIEHHE € KOJUIEKIIMEW OCHOBAaHMU. 9. O3HaKOMIIEHHUE C KOJI-
JEKLUEeNd MUHEpaJoB, coaepxamux coiu. 10. McnpiTanue pacTBOpOB KUCIIOT, OCHOBAaHUM U COJIEH
uHAuKaTopamu. 11. Paznuunble ciiydan ruaponnsa coneid. 12. 'maponns XIopuaoB U alleTaTtos Hie-
JIOYHBIX METAJIJIOB.

Tema 4. Xumnueckue peakuuu. Bemecrsa



Knaccugpurayua xumuueckux peaxyuti. Peakuum, unymue 0e3 M3MEHEHUS COCTaBa BEIECTB.
Knaccudukanus mo 4uciy U COCTaBy pearrupyroluX BEeIeCTB U MPOAYKTOB peakuuu. Peakiuu pasz-
JIO’KEHUS!, COSIMHEHMS], 3aMelleHUs] 1 0OMeHa B HEOpraHUYeCcKol XuMuu. Peakuuu npucoeuHeHus,
OTILEIUICHUS, 3aMEIICHNs U U30MEpPHU3allii B OPraHU4ecKOi XUMHUH. Peakinu nmoiaumepusalun Kak
YACTHBIM CIy4ail peaKkunil IPUCOEAUHEHHUS.

Tennogotl 2¢hghexm xumuueckux peaxyuti. IK30- U YHIOTCPMUYECKUE peakiud. TepMoxumude-
CKHe ypaBHeHUs. PacueTr KoinyecTBa TEIJIOTHI 10 TEPMOXUMUYECKUM YPaBHEHUSIM.

Ckopocmb xumuueckux peaxyuti. [IoHSITHE O CKOPOCTH XUMHUYECKHX pEaKIUi, aHAIUTUYECKOE
BbIpaK€HHE. 3aBUCUMOCTh CKOPOCTHU PEaKLUU OT KOHLIEHTPALUHU, IaBJICHHS, TEMIIEPaTyphl, TPUPOIbI
pearupyromux BeecTB, IUIOMAAN UX COMPUKOCHOBEHUS. 3aKOH IEUCTBYIOIIMX MacC.

Kamanusz. Katanuzartopsl. Karanus. [IpuMepbl KaTaTUTUYECKUX TPOLECCOB B MPOMBILIJIEHHOCTH,
TEeXHHKE, ObITYy. DepMEHTHI U UX OTJIMYHUS OT HEOPraHMYECKHUX KaTaln3atopoB. [I[puMenenune karamu-
3aTOpOB U (EPMEHTOB.

Xumuueckoe pasnosecue. O6paTuMble 1 HEOOpATUMBIE pEaKLIUU. XUMUYECKOE PAaBHOBECHE U CIIO-
cOOBI €ro CMEIIEHUs Ha TPUMEPE MOTyUYCHUS aMMHUaKa.

OxucnumenvHo-6occmanogumensvhvle npoyeccol. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKITUH.
Oxucnutenb U BoccTaHOBUTENb. OKucIeHHe U BoccTaHoBIeHUE. CocTaBieHHe ypaBHEHUN OKUCIIH-
TEJIbHO-BOCCTAHOBUTEJIBHBIX PEAKIIUN METOI0M JIEKTPOHHOTO OajaHca.

Obwue ceoticmea memanog. XMMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTaHOBUTElEH. B3anumo-
JeiCTBUE METAJNIOB C HEMETallIaMu, BOJIOM, KUCIIOTAMU U PacTBOpaMu coliei. MeTtamioTepMusi.

Kopposus memannos kak OKMCIUTEILHO-BOCCTAHOBUTENBHBIN mporiecc. CriocoObl 3alIUuThl Me-
TaJJIOB OT KOPPO3UH.

Obwue ceoticmea Hememanio8. XUMHUYECKUE CBOMCTBA HEMETAIIJIOB KaK OKUcIuTee. B3anmo-
JIEMCTBUE C METAJJIaMU, BOJAOPOJIOM U IpyrUMH HeMeTauiamMu. CBOMCTBAa HEMETANIOB KaK BOCCTaHO-
BUTENEH. B3auMozeiicTBre ¢ MPOCTHIMU U CIIOKHBIMU BellleCTBaMU-OKUCIUTe s IMI. O011as Xxapakre-
pHUCTHKA TaJOTE€HOB.

Onexkmpoauz. O61Ue cnocoObl MOTYYSHHs] METANIOB M HEMETAJUIOB. DJIEKTPOJIU3 pacTBOPOB U
pacIuIaBoOB JEKTPOJIUTOB Ha IPUMEPE XJIOPHIA HATPHUS. DIEKTPOIUTUYECKOE IMOTYyUEHUE AITFOMUHUA.
[IpakTrueckoe 3HaUCHUE AJIEKTPOIin3a. ['anbBaHOIIACTHKA U TAIbBAHOCTETHSI.

3axnouenue. I1epcieKTUBBI pa3BUTUSI XUMUUECKOW HAYKU U XMMHUYECKOTO MPOU3BOJICTBA. XUMUS
¥ TIpo0JIeMa OXpaHbl OKPYKAIOIIEH CpeIbl.

JleMoHcTpanuu. DK30TEPMUYECKHUE U SHIOTEPMHUECKIE XUMUYECKHUE peakluu. TerioBbIe sBiie-
HUS TIPH PaCTBOPEHUU CEPHOU KUCIIOTHI U aMMUAYHOM CENUTPHI. 3aBUCUMOCTh CKOPOCTH PEAKIIHH OT
MIPUPOJIBI BEIIECTB HA NPUMEPE B3aUMOJCHCTBUS PACTBOPOB PA3IMUHBIX KUCIOT OJAMHAKOBOW KOH-
[EHTPALUU C OJMHAKOBBIMU KyCOUYKaMU (FpaHyJaMU) [IMHKA ¥ OJMHAKOBBIX KYCOUYKOB Pa3HBIX Me-
TaJIoB (MarHus, IIMHKA, Kelle3a) C PAaCTBOPOM COJITHOM KUCIOTHI. B3auMoelicTBre pacTBOpPOB cep-
HOM KHUCJIOTHI C pacTBOpaMU THOCY/Ib(haTa HATPUs Pa3TuIHOM KOHIIEHTPAIIUU U TeMIiepaTypbl. Mo-
JIeTh KHATISIETo ciios. Pa3nokeHne mepokcuia BoJopoa ¢ TOMOIIBI0 HEOPraHWYECKUX KaTaIu3aTo-
poB (FeClz, KI) 1 mpupoaHbIx 00BEKTOB, CoJepkKaluX KaTaja3y (Ceipoe Msco, kaprodens). [Ipocreii-
1€ OKUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMK: B3aUMOJCHCTBUE LIUHKA C COISTHOM KUCIOTOM U
xenesa ¢ cynbdarom meau (I1). Monens snextposmsepa. Moaens 31eKTPOIU3HOW BaHHBI IS TTOJTY-
YEHUS AJTFOMUHHSL.

JlaboparopHnblie onbIThl. 13. [TonyueHnue kucaopoaa pa3iaokeHUEM NEPOKCUIA BOJOPOAa C MO-
MOIIIBIO TUOKCH/Ia MapTaHIla U KaTanasbl CeIporo kaptodens. 14. Peakuus 3aMeleHns MeIu Kene30M
B pactBope cynbdara meau (I1). 15. ITomyduenue Boiopoa B3auMoAEHCTBUEM KUCTOTHI C ITMHKOM. 16.
O3HakoMIIEHHE € KOJUIEKIMER MeTaiu1oB. 17. O3HaKOMIIEHHE C KOJUIEKIIMEH HEMETAJIIOB.



IIpakTnyeckue padorsl. 1. [lonydyenue, cobupanue u pacrno3HaBaHue ra3oB. 2. Pemenue skcrme-
PUMEHTAJIbHBIX 3a/1a4 HA UACHTU()UKALIMIO HEOPTaHMYECKUX U OPTaHMYECKUX COCAMHEHUM.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA XUMHUHU

Yuenux oonscen 3namo:

* BaOXKHEUIIME XMMUYECKUE MOHSITHS: BEIIECTBO, XUMHUECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, aTOMHAs U

MOJIEKYJISIpHAsl Macca, UOH, AJJTIOTPONHUS, U30TOIbl, XUMUUYECKas CBS3b, AJIEKTPOOTPUIATEIbHOCTD,

BaJICHTHOCTh, BAJICHTHOCTb, CTEIICHb OKUCIICHHUS, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, Bellle-

CTBa MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI, PACTBOPHI, 3JIEKTPOJUT U HEIJIEKTPOIIUT, DJICK-

TPOJIUTUYECKAS AUCCOLMALIMS, OKUCIUTENh U BOCCTAHOBUTEIb, OKUCICHHE BOCCTAHOBJICHHUE, TEILIO-

BOH 2 (DEKT peakuu, CKOPOCTh XUMUUYECKON PEaKIlUU, KaTajlu3, XHMUYECKOe PAaBHOBECHUC;

* OCHOBHBIEC 3aKOHBI XUMHUHU : COXPAHEHUS MAaCChI BEILIECTB, MOCTOSHCTBA COCTaBa, EPUOTUUCCKUN

3aKOH,;

* OCHOBHBIE TEOPUHU XUMHUHU: XUMHUYECKOUN CBSI3H JEKTPOJIUTUUECKON TUCCOIUAIINY;

* BaKHEWIIME BEIECTBA M MAaTepHUalIbl: OCHOBHBIE METAJUIbl U CIUIABBI, CEpPHAsi, COJIsSIHAs, a30THAas,

KHCJIOTBI, IEN0YH, aMMHUAK, MUHEPAJIbHBIE YI00pEHNs;

Yuenuk oonoswcen ymemo:

* Ha3bIBaTh U3YYCHHBIC BEILIECTBA 110 «TPUBHAIBHOWY WIIM MEKTYHAPOIHON HOMEHKIIATYPE;

* OMNPENEIATh: BAJICHTHOCTh U CTEIICHb OKUCICHUSI XUMUYECKUX AJIEMEHTOB, TUIl XUMUUYECKOU CBSI3U

B COCJIMHEHUSIX, 3apsii HOHA, XapaKTep CPeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHEHUSX,

OKHCJIUTENh U BOCCTAHOBUTEIIb;

* XapaKTepHU30BaTh: FJIEMEHTHI MAJIBIX TIEPUOJIOB MO0 uX noJjiokeHuto B [ICXD; obmue xuMmuueckue

CBOICTBa METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCTUHECHUMN;

* OOBSICHSTH: 3aBUCIMOCTh CBOMCTB BEIIECTB OT UX COCTABA M CTPOCHHUSI;, IPUPOTY XUMUICCKOU CBSI3U

(MOHHOI, KOBAaJICHTHOM, METAIITUYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIUH U MOJI0KE-

HUS XUMUYECKOTO PABHOBECHS OT PA3NIMYHBIX (PaKTOPOB; OOBICHEHHS XUMUUECKHUX SBJIICHUM, TTPOUC-

XOJIAIINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

* BBITIOJTHATH XUMUUYECKHUM IKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEHIITMX HEOPTAHNYECKUX BEIECTB;

* MPOBOJUTH CAMOCTOSITENFHBIM MOUCK XMMHUYECKON MH(POPMAIH C UCIIOJIB30BAHUEM Pa3IHUHBIX

HMCTOYHHUKOB (HAy4YHO-TIOMYJSIPHBIX M3JaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB NHTepHeTa);

HCIIOJIH30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIJIs1 00pabOTKH U TIepeiaun XUMHIECKOU nH(popMaIuu u

ee MpeCTaBIEHUs B PA3IUYHBIX opMax;

UCNOJIb306aNb RPUOOPEMEHHBLE 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAimeIbHOCHU U NO6CEOH e6-

HOIL JICU3HU OJ1A:

* OOBSICHEHUS] XMUMHYECKHUX SIBJICHHH, MPOUCXOSIINX B MPUPOJIE, OBITY, HA IIPOU3BOJICTBE;

* DJKOJOTMYECKH IPAaMOTHOIO MOBEJEHUS B OKPYKAIOUIEH Cpele;

* OICHKH BJIMSHUS XUMHUUYECKOTO 3arps3HEHUs OKPYKAIOMEH Cpeibl Ha OpraHu3M YesoBeKa U JApY-
TUe )KUBbIE OPTaHU3MBI;

* (0e30macHOro OOpaIIeHus ¢ TOPIOYNMHU U TOKCUYHBIMU BEIIECTBAMH, JJAOOPAaTOPHBIM 000PYI0Ba-
HHUEM;

* TPUTOTOBJICHUE PACTBOPOB 33JJaHHON KOHIIEHTPAITUU B OBITY W HA MPOM3BOICTBE.

* ompeneneHus BO3MOKHOCTU MPOTEKAHUSI XMMUYECKUX MPEBPAICHUI B Pa3IMYHBIX YCIOBHUSIX U
OIICHKH UX ITOCICCTBHIL,

* 0e30macHOro 00palIeHus ¢ TOPIYUMU U TOKCHYHBIMU BEIIECTBAMH, Ta00OPaTOPHBIM 000pya0Ba-
HHEM;

* TIPUTOTOBJICHHS PACTBOPOB 33/JaHHON KOHIIEHTPAIIMH B OBITY U Ha TIPOU3BOJICTBE;

* KPUTUYECKOW OIIEHKU JOCTOBEPHOCTH XMMHUYECKOW HMH(POPMAIMH, TTOCTYIAOIICH U3 Pa3THIHbBIX
WCTOYHHUKOB.



HOPMBI U KPUTEPUHN OLIEHUBAHUA

Pesynprathl 0OyueHHs XMMHHU JIOJKHBI COOTBETCTBOBATh OOIIMM 3ajadyaM IpeaMeTa U
TpeOOBaHUAM K €TI0 YCBOEHHUIO.

Pesynprathl 00yueHMsI OLEHHMBAIOTCA MO NATHOANIbHOM cucteMe. Ilpu oneHke ydyuThiBa-
I0TCS CIENYIOIUE KaUeCTBECHHBIEC T0OKA3aTEIU OTBETOB!

. rIyOrHa (COOTBETCTBUE M3YUYCHHBIM TEOPETUUYECKUM 0000IICHUSIM);

. OCO3HAHHOCTH (COOTBETCTBHE TpPeOYEeMBIM B IpPOrpaMMe yMEHHUSM IpUME-
HATH TOJYYCHHYIO HH(OPMAIIUIO);

. MOJIHOTA (COOTBETCTBUE 00BEMY MPOTPaMMBI U HH(POPMAIIUN yICOHUKA).

IIpu oueHKE yUMTHIBAIOTCS YUCIO U XapakTep OUIMOOK (CYLIECTBEHHbIE WIIM HECYILECTBEH-
HBIE).

CyliecTBeHHbIE OIIMOKU CBSI3aHbl ¢ HEAOCTATOUYHOW INIyOMHOW M OCO3HAHHOCTBIO OTBETA
(HarpuMep, yYEHUK HENpPaBWIBHO YKa3all OCHOBHBIE NPU3HAKU NOHITHUM, SBICHUM, XapaKTepHbIC
CBOWCTBa BEILECTB, HENPABWIBHO CHOPMYIUPOBAN 3aKOH, MPABWIO M T.II. WIM YYEHUK HE CMOT
IPUMEHUTh TEOPETUYECKUE 3HAHUA Il OOBSCHEHUS U MPEICKa3aHUs SIBICHUN, YCTaHOBJIECHMUS
IPUYMHHO-CJIEICTBEHHBIX CBsI3€l, CpaBHEHUS U KiIacCU(UKALMU SBICHUH U T. 11.).

HecymiectBeHHble OMIMOKHA OMPEENSIOTCS HEMOIHOTOM OTBeTa (HalpuMep, YIYIIEHHE U3
BUJIa KAKOTr0-JIMOO HexapakTepHoro ¢akra IpH ONMCAaHWHU BellecTBa, npouecca). K HUM MOXKHO
OTHECTU OTOBOPKH, OIMCKH, JONYIICHHbIE 10 HEBHUMATEIBHOCTH (HampuMmep, Ha JBa U Oosee ypas-
HEHMsI peaklMii B IOJTHOM HOHHOM BHJI€ JIOTYyILIEHa 0/1Ha OolIMOKa B 0003HAaYEHUU 3aps/ia HOHA).

Pe3ynbrarel oOyueHus: MpOBEPSIOTCS B IPOLIECCE YCTHBIX M NMHUCbMEHHBIX OTBETOB Yyua-
IIUXCsl, a TAKXKe IPH BBIIOJIHEHUN MU XUMHUYECKOT0 SKCIIEPUMEHTA.

OneHka TeopeTHYeCKMX 3HAHUI

Ommemxa «5»:

OTBET IOJIHBIN U NIPaBUJIbHBII Ha OCHOBaHUM W3Y4YE€HHBIX TEOPHIl; MaTepHUal U3JI0KEH B OIIpe-
JIeJIEHHOM JIOTHYECKOH MoCcIe10BaTeIbHOCTH, JIUTEPATYPHBIM SA3bIKOM; OTBET CAMOCTOSATENIbHBIH.

Ommemxa «4»:

OTBET MOJHBIA W NPABWIBHBIM HAa OCHOBAHWM M3YyYEHHBIX TEOPUM; MAaTepuall WU3JI0KEH B
ONPENIETICHHON JIOTHYECKOW ITOCIIEI0BATEIbHOCTH, MPU 3TOM JOITYIICHBI

JIBE-TPU HECYIIECTBEHHbIE OIINOKH, UCIIPABIEHHbIE IO TPEOOBAHUIO YUUTEIIS.

Ommemka «3»:

OTBET MOJIHBIM, HO NMPHU 3TOM JOMNYIIEHA CYIIECTBEHHas OLIMOKAa WJIM OTBET HEIOJHBIH,
HECBSI3HBIN.

Ommemxa «2»:

IIpY OTBETE OOHAPYKEHO HEMOHWMAaHHUE yYallUMCsl OCHOBHOTO COJIepKaHusl yueOHOro maTte-
puana Wik JOMYIIEHbl CYIIECTBEHHbIE OMMOKH, KOTOpbIE y4alllUics HE MOXET HCIpPAaBUTh IpPH
HABOJAILMX BOIIPOCAX YUHUTEIIS.

Ommemxa «1»:

OTCYTCTBHE OTBETA.

OneHka YKCIePUMEHTATbHBIX YMEHHUI

OreHka CTaBUTCS HA OCHOBAaHWU HAOIIOJIEHUS 32 y4alllUMCS U MHMChMEHHOTO OTYeTa 3a pa-
oory.

Ommemka «5».

paboTa BBITIOJTHEHA ITOJTHOCTHIO M TPABWIIBHO, CJICJIaHbI TPABHIIbHBIC HAOJFOICHUS U BHIBOJIBI;
OKCIIEPUMEHT TMPOBEAEH MO IUTAHY C YYeTOM TEXHUKH O€30MacHOCTH W TpaBHI PabOTHI C
BEIIECTBAMH W 000pPYI0BaHHUEM; TIPOSBIICHBI OPTaHW3AIMOHHO-TPYIOBbIC YMEHHs (TIOJICpKUBA-
IOTCS YHUCTOTa pabouero Mecrta U MOPsAOK Ha CTOJIE, SKOHOMHO UCIONB3YIOTCSI PEaKTHUBBI).

Ommemka «4x».:




paboTa BBINIOJIHEHA NPAaBUIBHO, CIENaHbl MpaBUJIbHbIE HAOMIOJEHUS U BBIBOJBI, HO INpHU
ATOM JKCIIEPUMEHT IPOBEIEH HE TMOJHOCTHIO WM JOMYIIEHb HECYIIECTBEHHBIE OIIMOKH B pa-
00oTe C BelIeCTBAMHU U 00OPYIOBAHHEM.

Ommemxka «3»:

paboTa BHINIOJHEHA MPaBUJIBHO HE MEHEEe YeM HAIOJOBHHY WJIM JIOMYIIeHa CYIECTBEHHAs
omunoKa B X0J€ IKCIEPHUMEHTa, B OOBSCHEHUH, B OPOpPMIICHUH pabOTHI, B COONIONECHUH MPABUII
TEXHHUKHU 0€30MacHOCTH NpU padoTe ¢ BeliecTBaMU M 00OpyHOBaHUEM, KOTOpas MCIIPaBIISETCS
10 TpeOOBaHUIO YUUTEIIS.

Ommemxa «2»:

JomyIieHbl 1Be (M 0oJiee) CYIIECTBEHHbBIE OIMUOKH B XOJI€ AKCIIEPUMEHTa, B OOBSICHCHUH,
B oopMIIeHHH pabOThl, B COOJIOACHWUM MPaBUI TEXHUKH OE30MACHOCTH MpH paboTe ¢ Belle-
CTBaMHU U 000pYyI0BaHHEM, KOTOPbIE YUalIHIICs HE MOKET UCIIPABUThH JaKe 110 TPEOOBAHUIO YUUTEIS.

Ommemxka «1»:

paboTa He BBINIOJIHEHA, Y YUaIllerocsi OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIE YMEHHUS.

Ounenka yMeHMii pemiaTh IKCNepUMeHTATbHbIE 32241

Ommemka «3»:

IIJIaH PEIICHUsI COCTABJICH MPABWIHHO; MIPABUIILHO OCYIIECTBIIEH MOJ00P XUMUUYECKHX PEaK-
TUBOB U 000pYyI0BaHUS; 1aHO MOTHOE OOBSICHEHHUE U C/IETaHbl BHIBOJIBI.

Ommemka «4x»:

IUTaH PELICHUsS] COCTaBIIEH MPaBUIIbHO; MPABUIBHO OCYIIECTBIICH MOJ00P XUMHUECKUX PeaK-
THBOB M 000PYJIOBAHUs, PX STOM JOIYIICHO HE 00Jee ABYX HECYIIECTBEHHBIX OIIMOOK B O0BsICHE-
HHUH U BBIBOJAX.

Ommemka «3»:

IUTaH PEIeHHs COCTaBJICH MPAaBUIIHLHO; MPABUIBHO OCYIIECTBIIEH MOAOOP XUMHUYECKHX pe-
AKTUBOB M 0O0OPYAOBaHHS, HO JOMYIIEHA CYIICCTBCHHAS OMIMOKA B O0BSICHEHUU W BHIBOJIAX.

Ommemra «2»:

JomylieHbl ABe (M Oojee) CylecTBEHHbIE OIMMOKU B IUIAHE PEIICHHS, B T0J00pe XH-
MHUYECKUX PEaKTUBOB M 000PYIOBaHUS, B 00BICHEHUHU U BBIBOJAX.

Ommemka «1x»:

3a/laya He pelieHa.

Ouenka yMeHUIi peliaTh pacyeTHbIE 32/1a4U
Ommemxa «5»:
B JIOTHYECKOM PACCYKJICHUU U PEIICHUH HET OIMOOK, 3a/1a4a pellieHa paliiOHAIbHBIM CTI0CO-

oom.

Ommemka «4x».:

B JIOTMYECKOM PACCYXJACHHM M PEIIEHWU HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada pelieHa
HEepaIMOHAIBHBIM CITOCOOOM WJIH JIOMYIIIEHO He 00Jiee NBYX HECYIIECTBEHHBIX OIIMOOK.

Ommemka «3».

B JIOTHYECKOM PACCYXXJCHHH HET CYIIECTBEHHBIX OIMMOOK, HO JOIYIIEHA CYIICCTBCHHAS
omrOKa B MaTeMaTUYECKUX pacyeTax.

Ommemka «2»:

UMEIOTCS CYIIECTBEHHBIE OIMIMOKHU B JIOTHUYECKOM PACCYKIACHUH U PEIICHUH.

Ommemka «1»:

3a/la4ya He pelieHa.

OuneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT
Ommemka «5».
OTBET TOJIHBIN U TTPABHIIbHBIHN, BO3MOKHA HECYIIIECTBEHHAS OIIHOKA.
Ommemka «4x».:
OTBET HEMOJHBIA WK JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OINOOK.
Ommemka «3».:




paboTa BBIMOJHEHA HE MEHEE YeM HAIOJIOBHUHY, JOIYIIEHA OJHA CYIIECTBEHHAsl OMMOKa U
JIBE-TPH HECYIIICCTBCHHBIE.

Ommemra «2»:

paboTa BBIIIOJIHEHA MEHEE YEM HAIOJIOBUHY WU COJEPIKUT HECKOIBKO CYIIICCTBECHHBIX

OIINOOK.

Ommemka «1x»:

paboTa He BBITIOJIHECHA.

[Ipu onieHKe BBIMOJHEHUS] TUCHMEHHOW KOHTPOJIBHOW PadOThI HEOOXOMMO YUUTHIBAThH TPE-
OoBaHus eqUHOTO opdorpaduiecKkoro pexuma.

OTMmeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pa00Ty KOPPEKTUPYET MPEIIIECTBYIOIIUE OTMETKHU 32 YET-
BEPTb, [1OJIYTO/IUE, TO/.
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